(i9)B#gi*fw (jp> 02> i^p if & f(B2) oi)i$mi«i^es# 

#^^8 - 5294 

(24) <44)£tfSrB ¥l£ 8 #(1996) 1 £24 B 



(5i)inta s mm^ fmmw»n fi s««^SBr 

B6 0G 17/015 B 9143-3D 



(21) fiiR#^ «f SBS61 -298539 

(22) fflSB BSftl61#(1986)12^15B 

(65)&ffl## 11408 

(43)&B§ B faft63^(1988) 1 m8H 

<31)«5feft33S#*§ #88861-51214 

(32) «5feB 5361 (1986) 3180 

(33) «$fc«B3IS B*(JP) 



5gW»& 1(^31 H) 



(71) tflgA 999999999 

g»jagBT&h3$'*ri#8i 

(72) fMW? *« £ 

02m9m mm 

(72)5filfl# /Hi XEU 

gfcl^BTffha^HTlSifi b3*&m 

(74)ftS!A #S!± JS£ m 



(54) BBE©**] T^^-f^u-x'<>^a>iaHai^@ 



MVH&t & Z£ *) \£hUW&mift\&k'tm-$- Stiff!* 



«±ie»m s n s m m a - p% as t urnta s ft subs 

arr £*#f*iii#©ffiHfjt 1 3i~srr33B©i,>-rft7!>>K:iatg 
©t * f - ■j-y-z.t > -> a >suajisg. 
cat** 5 ] ita^H^fr^ai^sw^ftoffetcma 

«-3t,vt±faB«3-;ftaS£&mu Jitasosi^mt* 
±ia^m 3 5-ftmeti)i_k&mm a - a as £ a * 
£ 5 «:±iemrf*teffi^-Jt4:*i»ai^€> ! ^i i Fi»*€>©H^4 

s^su-riiaR*? 3 -n^.^wm iy . t-izsm^mz 
±M&nm 3 titcmm a as t ±m&m 3 ntc a - n 

) «^i»r±ieii^$&i3#Jt£iMSpr*#f*i»#©«Sfflfii 
&&mu ±fa^iHit^i^tH^ia«a-ftjiS©f6{c 

*ig;W«jnaS£tfcttiU ±^a^liI^SiUi^©« 20 

imn t matcs-^ >r ±i zmm a - #as*iraj u . 
a 3 ti/c a - a as <t <Dm£tc±.§mm 3 tiftjwtanai 

ftjaS*8H^fc«tKS^(,>r±^B9^$&ia^ik*SiJ8P^ 

imp}, mm. mmm<D2mmi$£vmwft&icm'3^ 
r^«65£«66tifcT>^7 : -rt9^^tfe*>6±iaa«a 30 
-mmmzntUL, Jbfa*fl®^©tt±ia»w 3 ntcmm 
a -«as £ -kia&to 3 n^t a - #as <t ©<@Mfc±ia 
) ^m3ti/ca-ft»s*»w/'c«i{c*^^T±iai9^ 

[i»*S9] ±fefWfflJ*&tt. ±ia»m3fifca«a- 

Mas t ^iHB#<D*a t -5>^ a - #as&± 
0^/c£#«. «^F^a-ftas*gM3-ftas£-r 
s^fFif*coffiH»4^~^8«<Di,^-rti^{cga*g©r 40 

[f69J©t**ffl&3ft3>§] 

[«*©«*] 
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^>t#7 * *x- 2<Dmm<D%tm&znm ux&r 
gg#stie>ft-c 

_hfa©J: •< ^^-^>~> 3 >i£g£ L/TT . 

$gBS60- 500662-^) ^#&fH3ftT(,>.2>. f&to^ S 

•«t>5/ 3 >&&<DM tr^&j&i&^ftfcS&S:-^ 
A-5fc«{>©fiSyi#£l&3S©^:? -< - ?A*>?Z> 

©P^tCiBg:3 tlfcttET f ? ^ x- ft <fc •) S 

«ni t mw £©ra«:fpffl-r -5^a*tt«3 ^rt^itffl-e 
±3*ri^c„ 

srto*>. ^0i^©rt • ?ftsra^s6iWi©w • m&mftit 

*5p|-cofc». *M©^@tttl©^tel3:. *M©J£li!« 
SS{c«te>-r. •?*^3tifc#tt©**^S-cab-o/c 0 
-flSJc. S^temj. KHI*«x^- 

CWfcii). >'^7 i T«FttfcS5£3nfc*M{i. 
S^B$tc 3 -ftiiS©^S«: J: «5 SStt^lST U , - 
r>^xf-T«Ftt{c^S3ia/c^M« > SI^^Wf 

&.&$>~?tc. — micmmoMm&mvxm&iz, ^-i- 

7iUf-7J:»3^7>^?7l«C^3nt(,>50 

5fjiic*iW'r57i'f ^ ^-y-x^>->3 >mmmm<Dm 

[p B m^«r^-r^/c»©^f9] 
±iangM**»?^-r * /c*cc & 3 n/c*^w«. is 1 

mM©s tm# £<DmK.& * ia^3 n/cr * ^ 

x— ^f^a<^:. 

M3£. 
M4i. 

±ia»m 3 ft * a«sa5i#3i £ ±ia^w 3 ft * mss @ 




5 

CmttffaSiifBttllT ? * x- * £ 1/ < tt 

±fBteEET2^aX-*©t;* h>^{&fi©^ 

36«c. !Wgbi&fE©t*:««\ jgW©?wfi©«tfctfy8S 
^8&i»©Biif§i2#it£/h3 < . — JSJKSKNfKW 

mmmmtmt & & j: 5 K±faM£t§fia#i££iiHjaiJ-f s 

©tftH tc»-?c > r #W 3 ti i> a - ft jES£±ia 

gM5«±ie»ai 3ns&tg3-ftjifi<t Jiis^m 3ft* 
?g&©3 -ftilg£ ©<!M«:g-3(,>T±i3ii<rf£t&ffi#it 
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j£K»-?l>T±ta@*§t3-ftjig£l?ttU ±M&fflW^ 

©Ms«±iB«ita s titc 3 - ft«e*!±iBa« 3 - n 

10 SC£#-C#S. 

S^-C±iegS3-ftjtg*#ftiU JbfB*flai^®M5 
W±ieff tH SWcBfia- ft^S £ ±IBfcffl 3 titc 3 - 
ftSg£ ©ig^«C±iatfcftt 3 *l/c 3 - A3lK£8Kf fell 

gfc. ±^H^ft=«ia^©M2«jy6«6ft©ffeCC*a«: 
tfcUJU ±^SI|5I«mtH*©M4{i3-ftaScr>{6fc 

20 ^i^nsjttijia^mL-. ±fae«K@t«i®mm^SM3 
tt&asft <tmji«cs-5u-r±iBa«3 -ftas*#w 
i/. ±E$d^eM5«±ia»ai 3 n/c ss 3 -ft si&i 
±s«iffi 3 nfc 3 - ft iia i ©<e^{c±iE«ia 3 n/c* 

iia^H^fr^w^MzimjKftcffeccms* 
tfcftiu ±iaa^6iiat^#a*i2M3W±^a3nyt 

30 -ftiigfctiffiu JiKftfl^©M5«±ssai3 n/ca 
^3 -ft ssi ±ta^w 3 tifc 3 -ft ast ©fiM(c± 
le&ffl 3 titc 3 -ft jigfci&w fefiitca-Jt, ^ r±t amrf^ 

*i/r. ±ia$«ai#©M5» t ±ia»a 3 n/cB« 3- 

ftiaa[£!£@^©mjl<b*>?.** •Sfms-ftjEKSri 
@-5/c£*«. SfiF^3-ft3lK*S«3-ftSa<b-r 

tit. WtM, m&t&ffitOMcDBim&lcfcCXTg. 

<b*«:aiaiii»BSS£c^3n, ^jf>«*p>n/t«ia 
#S{cseo-c«s*tf%um#*a*-r€»fc©-c*o-c 

50 ®&ftitm^x&&imtm&m^m<M3i>mmiimvi 




$rMi«:W^-r^>«fc J 5{c@!i<. 

tm (Xttstttt) <t©<g^«:*-3t,>T. ttmrmsb 
rnm<D$s&t$tmfttt*:$£M?z<D-c$>2>. cc-c. mm 

i.l V «7 — ti, rt^ffll)CO«iCP2Ti^iaffllI<iD€iCP20i;© 

ft) ms<D^W}nmifi^^m^<o^~-±v>if^v- 

tt. |g«Krt<6W©ffiCPlIii1-©«OffiCPaX)4CD*P«b& 

±gBmm>^mmt. < 1 > ©.tstcs* 

CPU+CWXKCP2I+CP20 — (1) 

fc. *Pf©&S1£tt© ! l9l£l2. < 2 ) ©tt(cS-3i> 

CRXLR-CPXLF — (2) 

cr m&m^—rvisif^v- 

LR- & *PtBA> £ ©ffi&t 

cf Bfr^WJa -*y>f/t«7- 

c ©*:«>. j5£@b#©£*j <rt*J-> tsn&iMtt 
trntmiozt-i- y >$o<«7-#'** < &4fc»{c*- 

^asH^fftafttt^b-cttiuu c ©usance 

t*^ttffi©(BM«:«S Lr*W©£*rtSrffli£«fli?» 
©IW»MWttt*Sar*-*e&'Cv ttflMtt*CC4--'i 

[mken] 

JWe. 43Hll©^tt^tt£ia9ficS^i>TI¥tttc 
SMUTS. 4^919 l%(kW©^Xf-A«««r«3B(c 
q*T . 
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<b©ra«C-9-X^>->a>9,10?rli^.^o SltX-O^a 

>5,6,9,10<Ctt. ^(Dg&imictkmotcTi-aPimz 

HttTSXttB&A8n,12,13.14. &**&3,4.7.8i* 
#2 £©ra*cffiffif SiSWfcftaHfSn- F-fcJU4»6& 

19,20,21,22*5 J: O t S-9-^-^>^ 3 >5,6,9,10©^14a 
10 &3JSTS17-— sjO<.H/:/23,24.25,26©S-*IBS:3*l"C 

tit. mmi<Dmm*&m?z>M&-t>y-27. mmn 
&tktii-?i>i!mPii2>y-2& mm i ©*&fl$s»ci»3 
*xrm^ifii©Jjns@[*«lffi-rsmr^^jJn]iia[-fe>-y 

29. m*i^©»nsa ; &^a-r5*i®^isi»njist-fe>-y- 

30. *?J:tfa-W h*tfcttJT-5 3-W Hr>-y-3ifc 

iJ:A) 40KA^§n. KECU40»^-<K^^^23,2 
20 4,25,26£ggl&l<r&1f;*^>^3>5,6,9,10£iM®IT 

3 > 5,6,9,10©^^tt^©|SI— ©fc«>. 

£fifffllJ^X^>V3>5«. ^©-ffi*Jm*2 

tcieisba^Etcix o # «■ en/c-y-x > s >r- a si© 

fUft-C£tHft3££&l/ri>&. ^©±S8*sm(*2«:|il 

>^3>7-A5l<!:©Ptfl{C, ^-ObXr/y >^53*5«fctf 
»n -Y X -J y > y 53©rtgP(CiRlfl 3 nfcttJET f ^ * 
30 X-#54#5aHS:<*ft-CI,>&. ^ttffT^^*^-^54 

». ->y >^55t. s^y>#55rtSB£±^56te<i:crF 

52rt^«:KSS tifc a - K 6 * -S^EWt&^fS-fe > 

-y-i5ccj:»3ttsij2ns. fx h>5s©^i4s«. 
-€-©-^^±fa-y-x^>->3>T-A5i«:. ffe«8*s3:^F 

- a 5i©iB?rtS 3 *3fcf# u r t » •ssssfcfi&ccies: s n A: 

±teteJET***X-f 54©±^56iTS57<t«. S 
*^«60.6lK:<fc»)Sfi8E*©*B(f^-^^I'^23tC« 
^Snri>S. £M$£-y--->iO-Ol'?'23W:. ytf-/<62i 
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0ttHT^^^x-^54CDh:'X hVSS^ttU *#2 
« 8 ECU40&. CPU40* RCM40b, IVMOc^&ip 4>tC|ft 

ECU40&i. §1f-^^l/^23,24 I 25 l 2e©|gS6liIK40.i, 
40k , 4Qn , 40nfc &V"f A *S Z JUff-^ T * O ^M-^tC^ 
&T£D/A^&g40p£:<I;^ CPU40a«AtB*3j<- h40f 
ZfthX JbfB&|gS&lPlSS40i ,40k f 40m,40nk:$fifflJM-^^: 

^&*tt3 l 4,7 J 8k:»urgBS$n/c 

1fX^>V3>CD^firfiXl f X2 l X3 l X4 v ISfifl t f2 ,f3 f .f4 
*5<fc O^*T2J0iI^Xul,Xu2 ,Xu3 ,Xu4#§* ^{£S^& 
gll, 02, 13 ,14, Ka-fe>1fl5 i 16 f 17 I l&t5<fc^^T»n 

its-fe>ifi9,2o t 2i f 22K:j:o^ai^n^ 0 *w 

(Dfi^GtCffffl-r^BU^^affiXcq. ^$i^flnis 
3lJS*fe>^29, *ifa^toa^-fe>^3ofeck^3-^^ 

h-fe>i?*3i^^o^Hi$n^ ( , se>tcmM^miiv<bai 

^EP H V ^-r±TSSb"C* 5t-^( Heave) % fi^l>G 

(pitch) , *^G^ai^B!rf^r«j#iHiocD^EnR 
-c^-ritr^r^#@0<z>iHlK"C*Sa-;u (Ron), s 

(Warp) (D4SSCDaabt^§r^^ 0 
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»>g© 4 «s<Da«^{4S£&iw£3 ,4 , 7 , octtm l 
xmibtitc&y-x'Ois a >cDa^{aaxdi f xd2 ,xd 

3 ( Xd4iC^*r^o ECU40te, ^X-<>^3>CD^{4a 

^tcilBEOMO^cJ; 0»f snii^x-^>^ 3 >$0®i 
^3*^70 (A) . (B) tcnk?yu-? + - hKS 

10 rs^xistwrz. ^^^B>mwem\t % (ec 
u) 4o@i6^ mymmmicmQ&uxmtTZtiz. 

*iitr«ffli*«fTtt*>*i*. ^{4axL,X2,X3,x 

4, ?fKn f f2,f3 f f44i5cJ:^^^TffiliISXul,Xu2,Xu3,Xu 

aureus, a-w br<D&m&n&&&tiz>o 

20 $tl/cSl^^^>^3 >(D^fiaxi,X2 t X3,X4iCS^l> 

a^tcfc^^igc[)fc-^{4ax}ti v e^xffi 

fiXPn, n-;l/^{ifixRn, ?-:/^{iMxwh£:$C5£ 
(3) - (6) <Dcfc^&c*tBT^ffiSWf^^n^ e 

XHn=XL+X2+X3+X4 — (3) 

XPn= 

{ (X1+X2) - (X3+X4) } XAP1 - (4) 

XRn= (X1-X2) XAR1 

+ (X3-X4) XAR2 - (5) 

>Wh= (X1-X2) XAR1 
30 - (X3-X4) XAR2 — (6) 

(BL, AP1=1/L 
AR1= (Xf/L) X (1/ff) 
AR2= { (L-Xf) /L} X (i/Tr) 

i^<^7-7 ^130^ ±fBX 7=* V ^120r^@»a ^ 

ckp, nwuagcKR, y—7&&m&XjK t (7) — (1 
o) cD^^ccgm-r^^^tf^^n^o cc-cd^ 

40 CHX=XHn-XH,_t - (7) 

o<p=XPn-XP fl > 1 ••■ (8 ) 

DXR— XRn~ XR„_i — (9 ) 

0XW=XWn-XlAUi — (10) 

*8i#i*2i©B»cflsw-r&ft«fF4ft^5s: (ii) - 

(14) ©J:^(c|«a-r4«»6Jtftttoti&. CCC, fT 

so xh zmnrnMLmmmf u /c i><ov$> o . MfiMrtj 



(6) 
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Fl=fl-MfXXul - (n) 

F2=f2-MfXXu2 - (12) 

F3=f3-MrXXu3 (13) 

F4=f4-MrXXu4 (14) 

&©MFl^F4(Cg^C>T, S'MC&ttSt-r^iHWFR 
fcf^h^FP. a— Jt/hn^FR, 9-^h^^FW^:^ 

s (is) - (is) <ox 5tcnm?zmmm=rtsi*>tiz>* io 

FH=F1+F2+F3+F4 — (15) 

FP= (F1+F2) XAP3 

- (F3+F4) XAP4 — (16) 
FR= (F1-F2) XAR3 

+ (F3-F4) XAR4 - (17) 

FW= (F1-F2) XAR3 

- (F3-F4) XAR4 - (18) 
{IU AP3=Xf 

AP4= L-Xf 

AR3=Tf/2 20 
AR4=Tr/2 

^X^^^160(Cit^. ±fBXT-^^130-CffWL/t 
&iS^DXH , CKP , DXR<b ±IS X <r ? :/l50T#rtfJ L/cft?w4c5 
J:^h^^FH,FP,FR<b^:S"^l^r, S4>{£g«:4c5#£t: 

taaiRdfe*a (19) - (21) o«t^«:fiLffi*rsffia*Hf 

Hd= AH5X FH— AH6X QXH - (19) 

Pd= APS X FP- AP6X DXP 

+ AP7XXCQ - (20) 30 

Rd= AR5XFR- AR6X DXR 

+ AR7XYCQ - (21) 

AH5=1/KH 
AH6=CH/WC^^ 0 

AP5=1/KP 

AP6= CP/KPT 40 

Apniwa^ttiiififfliE^^-c * « . 

AR5=1/KR 
AR6=CR/KR-C&<2>«, 

fc3-u-Y hrcoilMfc:. S&ica-W hT*»WC 

miE««Y«iW«-*i*«c, JiE^?-^^ so 



i30~c»tti htcv— y'M&nxwt _hf ex ^ ? y isor 

2) . (23) oj:9€cinu-r&«»mTttt>tis. 

Y= (AWlXVxa-r) X T + AW2 (22) 
Wd=AW5X FW-AW6XDXW 

+ AW7XYcqXY — (23) 

/W5=1/KW 

/W6=cw/K»rc£>£. 

i»j«*««ch , cp.cR.a^is * s n/tff M<om 

AlCX^y JiIHXt^ v ^160,170-CSLtB 

Is tcm>biiLSlC teW & &Se@£{afiHd , Pd , Rd ,Wd*> 

m*K3 f 4 I 7 f 8«:»rEoriBi9:^n/c^x^>^3>5 > 6 f 

9,10©Sa^^fflgXdl f Xd2 f Xd3, Xd4*2c3t (24) — 

(27) {c*tJ:^Sffit^lW^n^ 0 

Xdl= (1/4) X { (Hd+AP8XPd) + 

(AR8XRd+AR9XWd) } — (24) 

Xd2= (1/4) X { (Hd+AP8XPd) - 

(AR8XRd+AR9XWd) } — (25) 

Xd3= (1/4) X { (Hd-AP8XPd) + 

(AR8XRd-AR9XWd) } - (26) 

Xd4= (1/4) X { (Hd~AP8XPd) - 

( AR8 X Rd — AR9 X Wd) } ••• (27) 

{MU AP8=L= (l/ARL) 
AR8= (LXTf) /Xf= (l/ARl) 
AR9= (LXTr) / (L-Xf) 
= (1/AR2) 

@g^fifcfiXtfl,Xd2 ,Xd3 f Xd4<t^[p]tfcffl 5 ftfc^&SXl, 
X2 ,X3 ,X4<h (Dfl^XOl ,XQ2 , X03 ,X04^r^CS; (28) — (3 

XD1=MX (Xdl-Xl) + A10 - (28) 

XD2 = A2X (Xd2-X2) + A20 — (29) 

XD3=A3X (Xd3-X3) + A30 — (30) 

XD4=A4X (Xd4-X4) + A40 — (3l) 

ffiU Al,A2 f A3,A4tigt^U/c§ttBET^^^X-^ 
<D[£SttCCj£DT«*Sy-<>S», A10,A20,A30,A40 

§{1MX01,XD2 ,X03 ,XD4C<:j^ D/c^EE^§^X^>^ 3 
>5 f 6 l 9^(XD^-^^^23 > 24 I 25,26(CtH^b/i: 

So 
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03 

YKU-y-aam-th. matt. isav-^L/T. 

£ • ^-^ft©*5P-Ajt*T£L;fct§^©IfS© 

^fb&n$ra©nj&«:fi£ Ltc t><o-c * s . 

@*St£©££tN&£<. 

S©iii&&ffi#it©i!ii*&ffiJ£/J^ < LTmrl6ffll<D3-^ 
iS-3<. ^SflT2ic*j(,ira-u-f KDS*i#«uE;**T. 

-c. a-u-/ r><Hftt*ft<&s. c<Dtc#>. mmm™ 

«:. a-u-/ h©jin*t^Dr*M©«l!jtt^eTb-c 

£D&C>r£SLfcl£@^tTfc#fir-r£. _B$© 30 

J:^tc^M©SSilHlt*tl*^JEO&UJS^K:». I^Hfc— 
gmm-Cfjk? J: 5 (c a - U h <D'Mfr&£. 0 TI&W©£ 

s»miittt{cR-r. -e©&. »cms?SiB^Jt©Mfe 

M£'h3< Cr. *M©lllelttfil*«*^^0^F^t«J:•?* 

r. s-iw h*sa«a-n' hi— &u a-u-fh 

c©fc«>. puSMrsJc. ±IBbu&$£I2 40 
fl-ttSrlaJ-il/T. *M©^0tttH^a*SlE@^tttc^ 
iT. *M©8SitS#©^btci&t;-c. W^IB^tfc 

©siskj: omp5©ig@i4jie*^H-rs*flai*5igtiK3n 

14* i^s^s^is^^ n/c^p 1 ©a^Gtcfcw a 
4 as©aafr«ss-c* & t - ?\ t*^. p-ju, 

^•©eS^&BHd.M.Rd.WtfSrStttL. ^»tBffi£&1*- 
^-^>i^ 3 >5,6,9,10©BSS!fitSXdl,Xd2,Xd3,Xd4«: 
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tcg-3(,>T mm ofciga - u -( h <t fc-s <£ 5 «c. gtn 
s-u-f h<ta-iw h©dgic. 36tca-u^h* 
8K*-t. KiatfcSitcifcDfcs-- w hSME^Y^fftH 

tefig**. S#ti@#t4 <«*.«-=.»- h^*f-7ifi 
ttfEMftltlCifet— stXT-TMCC— Sftft 

«c«. aSte^©«S{c^o/c«lia!*telHl©i3^^«: 

#-t?ts„ c©j:5tcs@sittte3W»fl6i*fiiK:ic;t;r$wi 
tc^b-rs. 

^b-r*©-c. m«^f&*-cauK-r^ii4ts^s© 
ft^fc'wr. 4»^i)j6«:Egiw-sfia3ttfie*»6ti-5. 

a-w hffliE^(Y©»ttl{c|^u. a«a 
S. cntcJ:0. »«6i^«:*iW**PS©Siiaifl!S*t|Si± 

i/. ^©jesitteio^jett^a**. 

-a,, >7-y(cS-5i>rifx-<>^3>©@^fiis* 

^*snjte<t%r)«^^^©^b^ffli©isn. t*>^. t£ 
@B$©«ttttfe(fij±-rs©r. *M©SI«tt • 

«. 3-u-f H*SiE^Y©#m«:^L/. SS3-t/^ 
hia-u-r h<t©m«c. ^i|ysP9T«3-u^ h 
*Jtwr**/c©{c*fL<t:. mzmfom-cizmalsfafia 

(A) , (B) (C^-f + - htcS 
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-fm^r 2 m&m— $&-cmzTz>. w^'Of a > 
*-f> pmtiem^ytc^ (^f? 7200) . &-tz> 

tJ-^tBM^^*^ (X^* 7*210) . t^K*J»5 
<%{""*© b-7*|g<4fiXHn. f^^&SXPn, P— 
fiXRn. C7-^gfii*XVBi*fltliJU (X 7*220) . t 
-7j$£I*DXHl b* ^aSDXP, D-^jigOXR. 9-7* 
agaw&gffll/ (XT'? 7*230) > ftffirFl,F2,F3.F4* 10 

HfflU (x^s> 7*240) . B4>K4»Vftb-^MfFa 
bf^hA-^FR P— fl'hrt'i'FR. 7 — ^ Y fot? FV\P& J? 
mo (x^v72so) , «/iM*S{ciJl-t^b-^B^ 
{4SHd b^EHfJ^tiSPcl a-;H«tfilRdS:* 

(X^y7260) . 

<fc©(e^c. *ifa^iSjtt»rcg*8FWTa-u^ Hi 
iE«»Y*^5S (32) ®£ 9 K-fflH? 7-7* 

itgtm 7-7hJU7Rte£0*±f23-U'( HfBIEfl' 20 
•5 (Xt^ 7*275) „ 

Y= (AJW.XVX0-r) XYcg+fl«2 (32) 

•9"X-^>>'3>5,6 1 9,10©#aS^{jiSXca.,Xd 
2 ,Xd3 ,Xd4=Sr#tt L- ( X 7 1 f 7*280) . iiMXCa,X02 ,X03 , 
XD4&&liiU (XT? 7290) . §<l^xaL,X02,X03,X04 

tci£;c/t^fi*m^j-rs (x-r-^295) . -e©f£> ± 

Mit. ±fBX7 u 5'^210~295*^»)jg(>-C»f-r-5. 
j*t# 0 IIS 3 hi3-U-f FTi©(i 

&tcmmj}fommjg.Ycc&m-t-c 3- u -( i- «je^^y 
imvimmi&fi. m*t$mtm.frh. mm 

i&io*a©*--( 5>^ + -h(c— mtOXmt^') 

OC. ^jT10CC*Jl,>rfiUS6*^t&$n.fS<!:. »B#^JT10*^ 
6*>^«:jlinft:B#SflTiiCct5(,>-c*-r*i!iI^In3lSY 40 

cq mmt-cw^-emt. > se«:an/cB#^j 
•*>., ifcAi^t, ^asate^jc^cc. as 

o£8K}-C#«>ft:3-U-< hffliE^Y (IDHttfligl-C 

^-r. ) \m®\Tnfre>mmofe#>z>. -n. smote 

©«S(C 3 - U -( f- T *»WC**fc 3- U-fh *§*EG* 

&y (iwnaccrjsj^-c^-r. ) ». ±immnxi:*) 
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*av©±^«:^^-ciiJn-r^. c©*:*. gga 
aKioDT^-Cg^-t***. coctB, AiS^f* 

3-w hWE.nmY<DmuK.i*u mimmmx 
it. m3mmm-ci*mzn, Mm. mmmozmm^ 

(umzmrm (a) , (b) (C7j\-r7p-^+- hjes 

S-T. »]»Wt^«rtT>iC^ (X^^ 7*300) . &HZ> 
(X-r- ? 7*310) . S'lXcfcW* 
^■11© t — 7*^{4fiXHn, b v ^^{ifiXPn, D— Jl/^ti 
SXRn, C-^efiXWh^mO f 7*320) . b 

— TjIigDXH b* 9 9=-)iigQXP, a— ^l/jteDXR. "7—7* 
aigDXW^r^Cffl 0 (Xt" r» 7*330) . ^H*?F1 , F2 , F3 , F4& 
nUiU (Xy-y 7*340) . ft^«C*jWSb-7*miS5FR 
by^h^i'FP. O— JUh^7FRL 7 — 7 h JUi'FWSrfi" 
Wb (Xf7 7*350) , a^l4*gfC*JWSb-7g«^ 

&fiH4 b^afl-^ttfipd p-^as^(4fiRcffcs 

W*r<S (Xf-; 7*360) . 

v-*J<£tf&8£ft6>*>6'l&3--U-( h=&*», Sa«3 

g&3-w hrama-i-f hffliE^Y^x-a: 

(33) ©«t^(C»ai-rSt*tC. 7-7*jIf|[CM«. 7- 
7h^7FWte<fciy:±lB3-U-f f-ffljE^StY^6*^{4 
'KCfeWS^-T-SSlgaSWtf&fiL'tif S (X^-v7*37 



17 

7) . 

Y= [ {v/ ( 1 +Khxv') ] xexio-r] 

XTXK2+AMG - (33) 

mmt&mhgk (.teaman) t<Dtmmmz-%8f& 

ltX7-T>)>y¥-<f'lb<D$£WlCtt^?Z* 3 6(c\ 3- 

&t&iB#it©^ti££!£«>S fc©r-* S. 

;X(C\ 1fX^>i'3>5,6 1 9,10®S@^CiSXdl,Xd 
2,Xd3,Xd*&fftfJl, (^^^^380) . ig^XOl.XCE.XCtf, 
XMZnttib (X^f 7"390) . &<l^XaL,X02,X03,X04 
{CfDOfcmE^m^Jf £ (X-^s- ^"395) . ^©&. ± 20 
IBX^^^310«:M5. J£M£. *17-X^>^ 3 >$IJP^ 
ffitt. ±iZZ.7--v ^"310^395*^0^1 l/r*t?-T£. 

g6£ LfclS 1 £OfcM<DS*MUc Al AT . fcJT© <fc 5 ft S2l 

(flS©#J#A^) #«3B!fc&S©*»*l|-C*S. Ctltt 
^atC^i^tC. *^35tiS^I©SS3-U^ h 30 

«V£&Jteft<? t£ftirc#4o/cB«3- W h (RS 

tcg&grcin-r. ) tt*av©ij|teit0«GTitJnrrs. 
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3-W hffijE0^y-(>K2©ffi*;*:#<t3S£ 

ftfc. *3r3SUS09-C«. SluEl <B) KSr^n- 
5 L -f-KDX^-?7377«:4»C>-C > ^2V.T>^X^T 

ffliE^Y«reE^L,/cS; (33) ©J^KJfHiLfc. U&> 

u #m^n/ca^3-u^ h (h-jmd 

§3-u^h (±Kfii) *±@e.^c»J:^K:©M-rs«fc 

AfcS. JAS©*^i^ufcrx7 T ;uhMilsSffit© 
Pfl©^m^M{*pjo.9Tis©ffi (HKffl) r-a*. c 
©j: ^ &swpe£sw zmm<DMMmz<m.m*&'j><D$i 

^jnasg-sCm/sec 1 ] ) mmx$>z>. ccttTO 

MlgYcq [m/sec* ] . 3-U-f hr trad/sec] *Scfct* 
*jtV [m/sec] ©raCC«. (33a) (C^^ftH 

Ycq^TXV ••• (33a) 

0 -S*$a*(6lftJ3$SYc(j*sS^ttiaSfe(T©ffl<b % 
^<fc-5fCKa«3-U-( hYreq©±K*3£»Si. $M 

©i£iittsg*-e©t£igi4«e©i®wrt(cjR«66ns. ±as 
©j^fttwi. ^ii® (b) ©x-^^^377*. m 

tf. 0130«:^-rx^f ^377a«:g€tjfeA6C<i:(Cj:«J 

fJ&t)^, 013®{C^-r<t^tC v ^377aT 
gg3-l-f FYraq*^ (33b) ©£5(01?^ 

Yreq= {V/ ( 1 +KhXV' ) } X d XKL - (33b) 

i<Xf» 7'377b-C« 1 ±13^-^7 ^ r 377a-CStfflL-fc 
3 - V 4 \- Yreq^mil V Wr*«>/c*ilia^»J 

(«*JjnjSK9.8 [m/sec 1 ] fclT©fii) *ji"C*-S3&>S 

§5£*iJ»r5n6<i:X^>7-377ci«:#^jit? < , ^I^riojttl 

as*^$a^iS]»niis^^K a*mx$> zm&icm 

ita«3-U^ hYreq&^©$£Btg3-U-( hYreqt 

ursseu. x^->-^377e«:jtty 0 mwifamm 
snsxf 7 ^377cfc« > mti^[aj»nasi9^s^K « 

**avc^L,r*jf>/ci*^3- U-f h*g«3-U-( 

f-YreqtLTIftSU Xf" -y ^*377etCjttf„ Xf-9^37 
7e"C«. i:5BX X ^ ^"377cfc L < liX f 7"377drS3e 
Sn/cg^S-U-/ hYreq?:«ffll/t:3-U-f hffliE^ 
^Y*^S (33c) «C7n-r<fc5«C^Ui^*<i:«K:. S3 
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-W bffiE.<%&Y*:timUXm>btiL&lctsl-ti>V--7 
Y= (Yreq-r) X y X K2+ AW2 ••• (33c) 

«C*J. I^Htt**I#fo^^Ka£*7JlJDafi (9.8 
[m/sec 2 ] ) it©**: 4 *^©— flit?**. — ±12 X 
7^ ^3773^^3 n4gi3-U-f h (3tftffi) [7 10 
>#X^T§£^&Kh=0.001©*§£] tt. RHK::^t 

$m-cmT£ J jK.. l^a-u-f *• tetter** fcfifi 
tcz>. mmx. S3$v*56o [Km/h] . t§mn e wiser 
<Dm®Vimic*5vzmma-is4 h (tt#ffl) [*^* 

^377at?S: (33b) (Cfie-oTflfflSttS. ] YreqlttSO 
[deq/sec] iC^t, C©gliJ3-W hYre 

qli^aV (60 [Km/h] ) i^jMI^flnjlgfc-ttB 

5£ (33a) JC«£^-C»a-rS<tl4.54 [m/sec*] fC&>). 

m»S*|S]ftJ^KSSSfaK a (9.8 [m/sec 2 ] ) «±i 

-ect?. C©t§^©&*fl3-U>f hYreq«. ffll4 20 

gKC^-THF^a-U-f h*^t,fcffiffi_b©ffiYreq2 
($^J34 [deq/sec] ) ttftJPgS tlS. 

\s4 h£g«3-U-f hYreqi l>T|9Srf h^^m.t 
it. a^3-U^ hYreqi^(C^asn/c3-U-/ 

©*#>. ^^ra^tt#a©i«fSi2»it*5as{c/jN3 < 30 
mvtmmfgt * s . Bfiii* -( - a ^ h sii*©^^ 

3 etc. immmittXi<D&m$i&nmmmo-c^ 

■5©-C. ^a$wP^S&Mfi©fr«miB55-tt ; £l^^--5»T 40 
tfUam&9.8 [m/sec 1 ] iL/cfltei&WLfc. L*>U 

-rs. *m4^w©#m». *w©»i»s*s£i*tL 
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0fcCit?*5. -Tftt>^. fiSttttOfet'jtciSl/T. 

smtrnftrntt *>#-t±r ssu^©*«i^s^fltb 
wet. ££iMWttmoiiMiratt:*mrrft4> 

«©7c«>. iMHM«ai-iw«:-caBBL. sni&tfB 
-rs. 

&>£L,7c&-tz >U-{C J; *) s ns^aiiOTosa 

"C**. ■*-&*>*>. ***l3,4,7,gK»l/rER3hfc 
•9"X^>i> 3 >©gE(&fiXl.,X2,X3,X4, *wllfl,f2,f3,f4 
59*&*^&ffiX8sSll-,12.13,14. wfi-fe>-9-15, 16,17, 

istcto^w^ns. *M©m^Gcc^ffl-r^Bo 

^>i7-29. **i^»nas-fe>-y-3oK: <: i:o^a i 3^s. 
$ h tamomm v <t uuteft e t amm^ > t^isiflfc 
n -fe >i7-28t ec j: r> jams ns. 

c*ie>©I»K:S-3t. S*^3,4.7,8(Cjiftlc:L-CE 
19:;**ifciJ-*^>-> a >©3SM^£mM©S4>G«:*$ 
ws3«s©«g&t^{c^gi-rs. -rfc*^. *4>g© 

^EPH-C^-r±TJgS!)-C*-2.t-^ (Heave) . S>^G 
*il-5*tl*lSjlA!Hl •) ©^EPP-CTn^BU^tiSbt? S>S f 
-^^ (Pitch) . KfrG*a&grotfl*ltiar><D£EPR 
-C^W«*lS)#BD©@^-C*-Sa-Jb (rdII) . © 

ufcS4L»G«:*swsB«fii*>e>©ffl^*#a-rs. r«c 

t>%. ^&S»6n/ct— ^@S*SHreq*>6©t-^' 

^iS^Hdv. t- ? gpreq* 6 © tr » 9-nm.m 

MPdv. a-^gSftSRreq^^Wn— ;HlS<lMRdv© 
3effl-C*S. 36tC±iEfi^G©3aS©iB£*S* 
*S3,4,7 t 9tC*ft£ l,Xmt h *Xtc&*t is a >©g 
^{4fixctl,xd2,xd3,xd4«:^-rS= EOJ40». Si 4 -* 

3 >©^{4Jt*i±iaa^{4fi iftSJ;^ test?- 
-^^U^?:*qiU-rs©t?*-S. ftte. *W©*-/-* 
-<-^«L. »Pi©S4>G <t^#i ©ES««xf. rnfl® 

-t c 5 -c . ^@B#©miia*iS]»n3iS«:#i, s s 
*^Sr^Ki^S©95^?SiB^J:h{i. a -jbimae^Rci 
OT^SC ( 34) ©J: 5 tc^mt?^ 

RC= [ (Afl-Af2) / { (Afl-Af2) 

+ (Af3-Af4) } ] XlOO - (34) 

(BL. Afl-£l!trt£MS^<tS 

a f2-*fl«rfw?5a^{t;i 

Af3-2ta^teibS 
Af4- "^H^^^bfi 

it. sm^©S!fix isss^tsA f 4b«sc os) 



(11) 
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X = Af/k (35) 

( 1 ) gz&xz-mtox&izm&kZgzitzaZo 

(2) i^k^-Siir^x«$t^. 
^flUSBRWCtt. ±IB (2) (D-x&zumis. 

23 t 24,25,26£Iglirr£o CCDcfc^KOT. MSBCC* 

P~^S«ftgRreqCDg^ 3 ^CCP-^BJttBWWSlE 
^ftiXl,X2,X3,X4, m#&Jn£KYc<i #3V<DSffl 

Sti/c^x^:^ 3 >0XfifcSXL,X2 ,X3,X4fc:S^ 
MER*X£ (36) - (38) ©J:5fc#ffl-r*»»WT 30 

H = X1+X2+X3+X4 - (36) 

P = ( (XL+X2) ~ (X3+X4) } XAP1 - (37) 

R= (XI- X2) XAR1 

+ (X3-X4) XAR2 (38) 

{IU AR1= 1/L 
AR1= (Xf/L) X (1/Tf) 
AR2= { (L-Xf) /L} X (l/Tr) 

»<^^^^430rC», ±fB^7-v7'400"CSSStl/t 
t-^a^mWHneq, b' ? ^SSftSPneq, D-^BS 40 
#KRreq<!:_bfE*7" * :/420T»tti L//c b - ^»1SH , 

v, b * ^HKflMPdv* P -^ftSiSMRdv*^ ( 3 
9) - (41) ©J:5«:IWH , r*!SW* J ffftt>ti*. 
Hdv=Hreq-H (39) 
Pdv=Preq-P (40) 
Rdv=Rreq-R - (41) 

ftfrfiUi *5W £ * OH Hcfv , Pdv , Rdv#> 6> & **S 3 , 4 , 7 , 8 
(C»j£l/rERStlfc^^>^H>5 f 6 l 9,li)©SB« 50 



£&Bxctt. v xd2,xd3,xd4£;to£ (42) - (45) tCTjVTJ: 

xdl= (1/4) x { (Hdv+AP8XPdv) 

+ (AR8XRdv+WconpXYcq) } — (42) 

xd2 = (1/4) X { (Hdv+AP8XPdv) 

- (AR8XRdv+WconpXYcq) } — (43) 
xd3= (1/4) X { (Hdv-AP8XPdv) 

+ (AR8XRdv-WcompXYcq) } — (44) 

xd4= (1/4) X { ( Hcfv- AP8X Pdv) 

- ( AR8 X Rdv - Wcomp X Ycq) } — (45) 
fBU AP8=L= (l/APl) 

AP8= (LXTf) Af= (1/AR1) 
ttfc* D-^PBttiS^jE^awtorapt*, ±£Xf^ 

BU^&Mxdl , xd2 , xd3 , xcWtefo D fcBIbft# 
^>->3>5 ( 6 f 9 f ltX7>^-^^^23 f 24,25 f 26(CUi 

XLtcik. ±iax^^^4io^c^^o ^trx'o 

^3>W!8l«ffli«, ±IBX^^ ^410-450^3^0 ilLT 

?n^<bXT*^^5io^c, — S^faK&rSft&chXT* 
^^505CC^^Jtt?o fMttt»«C«tC><!:«eS*lfci* 
K^TSft-SXr^^sorete, £«fvt£ffi0&cy-k 
y b -H*P-^H!H412^jE^»SW«yffi% 

/cB$tc*ff$n^x^^ ^5io-c«. ^vtcoffitcffi 
1 *JDlt5MWT frbftS. i&< *:r * 7*515 
•cut, ^>fvt<Dtt^^ta«NFratreqW±r*S*>S 

5^«»f^n^<bx^^^52o^s^3t^o f?fur^ 

*^*:752<rCB\ *7->>£n*ffi0tcy-te ? h U/c 
JJBX^* 7'500(CM^o 

^n-sx^^^525T?«, ^s-fe^-y-is.ie.^.istD^m 

(t-^^A/l^^ U fcfflCC* -Sfflfifl, f2 , f 3 , f4&m&&t* 

K3ti^<hXf-^y535Cc, — 53e«K3n*i^ 
f*^r/550CCS^Jttf o *^>*n*«ll0(cyH2?r 

nro^xb^^ntTsn^xf^^ssre^, &m$&3, 

4,7 f »D^faafftfSFl I 5:F2 t XF3 f 2F4CD^fii^, ± 



(12) 
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fE*-r ? ^■525-C^*^/c^ftfi,f2 1 f3,f4«:t9:S-ri 

vmicm i tcvtsm-? zjm&'it sr^n-a. ? 

7545tcil^ *^>3»n<Dffi*saj£SN«:ai/fc*>5 

S^*)»i$n^<!:±ie^7 i ^7-525{CII^. 

■f ? 7525, 530£gT * 7*S50(Cjtt? o Xf? 7550 
•Cte, ±IEX^?7525t^W£^C#Sfl,f2,f3,f4£ 
ltSS#fiii&SFl,ZF2,ZF3,2F4{C^ (46) ~ (4 10 

2Fl=2FX+fl - (46) 

£F2=£F2+f2 - (47) 

2F3=XF3+f3 - (48) 

2F4=2F4+f4 - (49) 

-"£■©&. Xf-v Zf54Wkm.XAf*j 7"545fCMS. C© 

^fi 3,4,7, »D?Sf S^i^ffi FF1 , FF2 , FF3 , FF4% "fc^ (50) 
~ (53) ©J:^(cfraj^£^:W&fc>ttSo 20 
FF1=£F1/N — (50) 

FF2=ZF2/N - (51) 

FF3=2F3/N - (52) 

FF4=2F4/N — (53) 

j&<X^?:/560-C». ±13^^^7*555^011/^ 
K¥^filFFl, FF2 . FF3 , FF4#> 6"|fflB*ft©"*f6"^S^fflJt F 
r*'X£. (54) ©£^Ct^^SMJl#fT&*>tt&. 
Fr= (FF1+FF2) / 

(FF1+FF2+FF3+FF4) — (54) 

^tcx-^? 7 sestet. IS&x?- v y's&rcntULtc 30 

ntris«i<D^«i?seM^fflJtFr*^ a -)i>®mmfmiE&m 

wcomp*^ (55) ©<fc5«C»ffll/fcf£. — H2tst3-;U 
WCome=FrXK ••• (55) 

r$mi.cm*)&&-c. ±iex r ?75<x>~~ 555*^0 is ox 

©Bgffia>6©<IMHdv,Pdv,Rclv£gLttiu ^HHB* 
S"D"X/<>^ 3 > 5,6,9,10©@S"*Efitflxdl,xd2 ,xd3,xd 
4tC^ftL-s SaS^feM«Cj£i;-CS-^X-:>^3>5, 

6,9,io%$rj®-rs«:|fgo. #*B#©M$ilili©WiS'^S53- 
mFr*^a-Jl/f|llt4E^iE^^onp*»ffil/. 

a^ftiiT, ±fas«^tiLaxdi,xd2,xd3,xd4©s;m 

HB${C». ^©^rpi^iajjlnaSKlrbFllb/c. -«*£*a0 



< Lx&fsm&or >#*^TfflK©^T©JW't>J: 
•5^P©««itt?ri«fi!). -€^*B**2»^««!B5 
3?©SS£B#©J:5tc> ^W©*#^a»ffiJ:fc*^#C» 

t^-t^ru uaaxfc <t #«2r«*sia^it6?f «©firjiis# 

^tfc-E(cif^ft-Slu©-«»S^M*s^fcL-C*>^!lf1± 
*i?rS©!RFtttc^T S C i*s^# . *H©Siat14fc«t 

±^©J:^K:^l«gl«:^f-r-5.B5©aflSita 

n&©t-\ Sfi-^s^fF(c*jW€.jSsa-m4cc^^rffl^ 

mm&fe&zcticj:'). •U-^-^>->'3>s9:ttB$©i*ii 

<**>"<:. B«ffe#©«li6iw*^fflJtFr<D#ffi«:fSL. S 
^*S©l5fifl,f2,f3,f4«:S^NIl«:Mora»L/. 
^■©iWf^ffi FF1.FF2, FF3 ,FF4tCg-3t >T±12BUli$ft 
©*$£?Sm#ffli:bFr£ WlH? -5 J: ftTO •&„ C 

©/c«>. W^.«i>^>lel«©fi!li^{c|aH-rs?tS«- 
a'JB#©Ji-SL©f!**^pItg<!:%*7. HM>4>&lr-4fSTO 

fflFFl , FF2 , FF3 , FF4(CS-"J 1 ^JEt8^i?r^flll©^$Jl"^fi 

^jtFr^fitw-rsci^nKigiJ&o. §£#mfii©msfi 

mfe-rzxk^fti&ztix^z. c©fca6. f-utHCMiML 
^■cfct » -c«i±k: ± 0 mmkmomm&m* v x t» s 

^^"^©^^©i^a^iEiitc^m-c * 5 . 

ftfc. -*04-«6^©n-;HiMttE^iE««[»Uja 
#(C©#. W*a»LTStm#©*tt^li^HJ±Fr* 

IB©<fc 5 *-^f*©»S4i<J; D*Hfr$S«©*W^ra^SJ:bFr 

/X«:. *^m5H^*[3®(c*-^t>ri¥*lB«:Sil>§ 
rs. 2^5-«6M©#iiw. mmottmMfttxD&m 

mmvtcctx&z. -§rt£t>%^ mmwmw&micfgii, 
r. mmvm&jjmtom&bw-ex&mL. umvus** 
im&K. j& d . 2rais^ttigfa©i(rft$Si2^Jt^tMiiEP 
-rs©-c*.5. =^c*s. ty^y-Ammtsmotcmimm 
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